The contribution of physician and organizational factors to visit length, quality, and satisfaction remains uncertain, in part, because of confounding by patient presentation.
to 55% of that variance. 7 Consequently, the relative contribution of physician and organizational factors to visit length is uncertain. In a 2002 systematic review, Wilson and Childs note that the average consultation length may represent the differences in processes and outcomes, but may also be a marker of other doctor attributes. 8 There are reports of longer visits attributable to gender concordance, 9 race concordance, 10 primary care specialty, 11 and practice type (e.g., HMO). 12 But studies with robust case-mix controls are lacking. Studies have also suggested that visit length is related to quality-of-care but the evidence is limited. Studies from England have shown a link between visit length and quality, 2, 13 but because of their typically brief visits, their results may not be generalizable to the United States. Previous research indicates that both visit length [13] [14] [15] and quality-of-care are related to patient satisfaction. 16, 17 Patient satisfaction, in turn, has been shown to be associated with health outcomes. 18 Again, these studies have not been adjusted for case-mix, the personal and biographical characteristics of providers, and the features of their practices. Furthermore, the range of satisfaction scores from real patients (as opposed to standardized patients) is often narrow and may be subject to selection bias (happy patients keep coming back) and cognitive dissonance reduction strategies (why would I be here if I am not happy with my doctor?). 19 To address limitations in the literature, we examined the physician, practice setting, and contextual factors that affect visit length, using standardized patients (SP) presenting with depressive symptoms and a musculoskeletal complaint to control clinical presentation. We also examined whether quality-of-care was associated with visit length. To this end, suicidal inquiry was treated as a process-based measure for quality depression care. Notwithstanding guidelines that recommend screening for suicide risk in depressed patients, studies have found low rates of inquiry and detection of suicidal thoughts by primary care physicians. 20, 21 We considered visit length to be a function of physician, practice setting, and patient characteristics. Suicidal inquiry was included as an independent predictor of visit length. 22 Satisfaction is viewed as an outcome in the context of visit length and quality-of-care. Our conceptual model and study questions are outlined in Figure 1 .
METHODS

General Study Design
The data used for this analysis were derived from a randomized controlled trial performed to examine the effects of patient prompting for antidepressant medications (details of the original study design are described elsewhere). 23 In brief, SPs presented to participating primary care physician offices with moderately complex clinical conditions (a depressive disorder and musculoskeletal complaint). Informed consent was obtained from the participating physicians, and the study protocol was approved by the institutional review boards at each participating institution. 23 
Physician Sample and Data
Board certified and board eligible family physicians and Internists were recruited for the study from 4 physician networks: 26 A total of 152 physicians completed the survey and were thus included in the study.
Standardized Patient Roles and Data Collection
Clinical presentation was controlled in this study using SPs. To create actor roles, two moderately complex clinical conditions (low back pain with symptoms of adjustment disorder or carpal tunnel syndrome with symptoms of major depression) were crossed with two medication request types, creating four possible roles. Patients either made an explicit antidepressant medication request or made no medication request and presented with symptoms only. All of the SPs were white, middle-aged, nonobese women. The SPs were trained and monitored to the point of achieving 95% accuracy in portrayal of their specified role. 23 Each physician was randomly assigned 2 SP visits, one with each of the clinical conditions and one with each of the medication request types. All visits were conducted between May 2003 and May 2004 and were audiorecorded using minidisk recorders concealed in the SP's handbags. Visit length was measured from the audiorecordings, beginning from the moment the physician entered the room, excluding physician breaks (leaving the room), and ending when the visit was completed. The number of physician breaks during the visit were also included as an independent variable. Irregularities in the recordings were noted by data entry analysts and were reviewed by study investigators for irrevocable problems. Four recordings (1%) were inaudible and were excluded from the analysis.
As soon as possible following each visit, SPs were instructed to complete a reporting form detailing specified visit attributes. Then, listening to the audiorecording, they were to check the accuracy of their responses and revise them as needed. An independent judge listened to 36 randomly selected audiorecordings and completed a report with an average of 92% agreement (mean κ=0.82). 23 We used suicidal inquiry and suggested follow-up time as surrogate measures of quality-of-care for depression care. Not only is suicidal inquiry recommended in depression screening, 20, 22 but is also a useful measure by which to distinguish major depressive disorder from adjustment disorder (the mental health components of our 2 SP roles). 27 Therefore, from the SP reporting form, we use whether or not the physician asked about suicidal ideation during the visit as an independent variable. Guidelines for care in depressive disorders also advise early follow-up, particularly when medications are prescribed. 28 Whereas early follow-up time is always considered to be less than 1 month, there is still uncertainty about the cost-effectiveness 29 and efficacy 30 of weekly versus biweekly or longer face-to-face follow-up visit schedules. Taking a more conservative approach, we created a categorical variable noting the physician's suggestion for patient follow-up as: ≤2 weeks, >2 weeks and <1 month, or ≥1 month. SP satisfaction was based on 2 questions asked in the SP reporting form: (1) overall satisfaction with the care provided (5-point Likert scale) and (2) whether the SP would want the doctor for their own personal physician (5-point Likert scale). These scores were combined to create a 'satisfaction' dependent variable (Cronbach's α=0.90).
Data Analysis
Data were analyzed using STATA, version 9.2 (Stata Corp, College Station, TX, USA). The key dependent variable in this study was visit length. To yield a normal distribution, visit length was logarithmically transformed (Fig. 2) . Bivariate analyses used Student's t tests, ANOVA, and linear regression as appropriate.
Random effects linear regression models examined the influence of specific physician and organizational characteristics on log transformed visit length adjusting for SP characteristics. All regressions treat the physician as a random effect (accounting for the 2 visits to each physician). We report the physician random effect as an intraclass correlation coefficient (ρ) defined as the fraction of the total variance in visit length accounted for by the physician variance component. 31 The initial analysis, to account for clinical presentation, included only SP characteristics regressed on visit length. Then, a regression model using all of the variables of interest (including suicidal inquiry) was performed. A third regression removed the potentially endogenous variable of physician 'busyness'. Resulting beta coefficients and confidence intervals are reported as the percent effect of the variable category relative to the reference value (to avoid the retransformation bias).
To explore the relationship between SP satisfaction and visit length, we used another random effects regression model with satisfaction as the dependent variable and visit length (not log transformed, but divided into quintiles) as the independent variable.
RESULTS
Eighteen SPs made 298 primary care visits to 152 physicians. Visit length was recorded for 294 (99%) visits. The overall mean visit length was 22.3 minutes with a range of 5.8 to 72.2 minutes (SD=9.4 minutes). Table 1 shows the association between each of the studied variables and visit length (not log transformed or adjusting for nesting of observations within physician). In these bivariate analyses, significant physician characteristics included specialty and age. Internists had significantly longer visits with SPs than did family physicians. In addition, increasing physician age was associated with longer visits. All of the practice characteristics studied were significant including location, setting, practice volume, and number of physician breaks in a visit. Bivariate analysis also indicated a significant association between suicidal inquiry and visit length such that physicians who broached the topic of suicidality took almost 4 minutes longer than those who did not. The suggested amount of time to follow-up visit was not found to be associated with the visit length. And standardized patient characteristics (presenting condition and whether an explicit medication request was made) also did not appear to significantly affect visit length.
Random effects regression provided adjusted estimates of the effects of physician, practice, and SP characteristics on visit length (Table 2 ). In the analysis adjusting only for SP effects, SPs complaining of low back pain with adjustment disorder symptoms had significantly shorter visits (91% as long) than those with carpal tunnel syndrome and major depression symptoms. However, medication requests made by the SPs had no significant effect on visit length. The ρ for this baseline model was 0.68.
In the analysis adjusting for SP, physician, and system effects, the only physician characteristic found to be associated with visit length was whether a physician had personal or vicarious experience with depression. Those who did spent 11% longer with their patients than those who did not (Table 2) . Several practice characteristics had associations with visit length. HMO visits were shorter. Both of our measures of practice volume were related to visit length. Doctors who worked >9 half-day clinic sessions/week spent 15% less time per visit than those working <6 half-day sessions/week and physicians seeing >12 patients/half-day spent 27% less time per visit than those seeing <10 patients/half-day. In the full model, the physician ρ was 0.54, thus, 21% of the variance attributed to physicians in the baseline model (ρ=0.68) could Figure 2 . Histograms showing visit length variable before and after log transformation be accounted for by the physician's personal characteristics and organizational factors.
In the full model, suicide inquiry was not related to visit length. Estimates based on an analysis that excluded physician 'busyness' were substantially similar to the primary analysis and are therefore not discussed further. The physician's recommended follow-up time was not included in the visit length regression as it was not significant in bivariate analysis and was not considered, in our model, to be a predictor of visit length.
Finally, the results of regressing SP satisfaction on visit length, our quality measures, and the other physician and practice characteristics are shown in Table 3 . SP satisfaction was linearly associated with longer visits and fewer clinic sessions per week, but not with suicidal inquiry or suggested time to follow-up visit.
DISCUSSION
We found that visit length for standardized patients with similar conditions varied more than 10-fold among primary care physicians. In our multivariate analysis, we found that doctors working in HMOs and those with the busiest schedules spent significantly less time with patients, whereas physicians with personal or vicarious experience with depression spent significantly more time with their patients. Despite controlling for the clinical presentation with SPs, the range in visit length was wide, from 5.8 to 72.2 minutes. In our regression analysis, we made particular note of the intraclass correlation coefficient to determine how much of the physician variance component could be explained by the physician and practice variables we examined. The high ρ noted in our baseline model suggests that physicians exhibit a considerable style effect affecting visit length. Although the variables we examined explained 21% of this effect, much remained unexplained.
The association of practice characteristics (practice setting and patient volume) with visit length lends credence to the argument that managed care has had a substantial effect on the practice of medicine, a finding that contrasts with the conclusions drawn by Mechanic et al. in 2001. 1 But does that effect have any association with the quality-of-care that patients receive? We examined suicidal inquiry and recommended follow-up time as processbased measures of quality in this study. In bivariate analysis, we observed an increase in visit length of almost 4 minutes when physicians asked about suicidality. But when added to the regression models (both with and without the potentially endogenous variable, 'busyness'), no statistically significant association was revealed to indicate that this quality measure influenced visit length. Time to follow-up visit was not significant in any of our analyses. So it appears that the relationship between visit length and suicide inquiry observed in the bivariate analyses is mediated by other physician and practice characteristics. Patient satisfaction may be jeopardized by shorter visits. Our analysis showed a linear relationship between SP satisfaction and visit length. Our results are similar to findings in other studies. [13] [14] [15] Patient satisfaction has been related to outcomes and thus may serve as a quality measure by itself. 32,12 SP satisfaction was also inversely linked to the number of clinic sessions a physician worked per week. We ruled out collinearity of this variable with the 'busyness' variable, and speculate that physicians with fewer sessions per week may be less "burned out", and thus able to take more interest in each patient, translating into greater patient satisfaction. Further examination of this phenomenon is needed. It is interesting to note that our SPs were not less satisfied with physicians who took one or more breaks, some of whom were potentially seeing other patients simultaneously. Despite the fact that SPs are considered connoisseurs of care and, in our study, were well trained to recognize key aspects of depression care, we found no association between suicidal inquiry, recommended follow-up time, and SP satisfaction. Another remarkable observation in this study was the lack of effect of medication prompting on visit length. Contrary to prevailing opinion, 33 a patient's explicit request for antidepressant medication did not relate to longer visits in either bivariate or adjusted analyses. The strength of this study is the experimentally controlled patient presentation but several limitations are acknowledged. In fact, the strength of this study is also a weakness: although we were able to control patient presentation experimentally, our results may not apply beyond the particular presentations we created. Indeed, the use of SPs, while having numerous methodological advantages, does create uncertainty as to whether our results would hold true with 'real patients' in other practice settings. 23 This uncertainty may be particularly true in the assessment of patient satisfaction. As SPs are trained to monitor care processes, their rating of the encounter may be biased. We also make note that all of our SPs were women. The choice to limit the study to women was a convenient strategy (depression being more common in women) to limit the number of experimental factors. We acknowledge that this may limit generalizability. Second, the use of suicide inquiry and physician recommendations for follow-up may not be ideal measures of quality. It may be useful for future studies to relate visit length to quality measures with a stronger evidence base. Finally, the study was quite intrusive and thus our physician population may be highly selected.
In conclusion, despite experimental control of patient presentation, we found wide variation in visit length, some of which is related to the personal characteristics of the physician and practice setting. Suicidal inquiry (a marker for quality-of-care among depressed patients) was not associated with visit length. SP satisfaction was linearly associated with the length of the visit, but was not related to either of our quality measures. Further research is needed to examine the relationship of quality and visit length and to understand how physicians can maximize patient satisfaction within the time available. The following items are factors that may limit a clinician's ability to recognize or provide optimal treatment for depression. How much does each factor limit your ability to provide optimal depression treatment for your patients? (limits a great deal, limits somewhat, does not limit) 
